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(57) ABSTRACT 

In an ATM switching unit, action information indicative of 
a cell of a presently operable system is stored into such a cell 
received from a line Which is used as the line for the 
presently operable system, among cells received from dupli 
cated lines, and also standby information indicative of a cell 
of a spare operation system is stored into such a cell received 
from a line Which is used as the line for the spare operation 
system in an individual unit. Thereafter, the cells are trans 
ferred to a common unit. In this common unit, the cell into 

Which the standby information has been stored is discarded 
by an IVC unit. Subsequently, transfer destination address 
information of the cell into Which the action information has 
been stored is speci?ed, and this speci?ed cell is transferred 
to an output path thereof. 
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ATM SWITCHING UNIT 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an ATM switching 
unit, and more speci?cally, to an ATM switching unit for 
accomodating a duplicated ATM cell transfer line. 

[0002] In an ATM (Asynchronous Transfer Mode) net 
work, ATM switching unit (ATM switching units) are pro 
vided as nodes (switching points) for constituting the ATM 
network. The ATM switching unit connects a plurality of 
lines for constituting the ATM network (a plurality of 
reception lines and a plurality of transmission lines). Then, 
when a cell transmitted from another transfer apparatus 
(another ATM switching unit, etc.) is received from the 
reception line, the ATM switching unit transmits the cell 
from the transmission line functioning as an output path by 
using transfer path information stored in a header of this 
received cell. 

[0003] As transfer path information of a cell, a VPI 
(virtual path identi?er)/VCI (virtual channel identi?er) are 
stored in a header of a cell. The ATM switching unit contains 
a line processing unit for converting a VPI/V CI into address 
information about a counter party (transfer destination), and 
a ATM switch for switching a cell to any one of plural 
transfer lines based on this address information. Then, when 
the line processing unit and the switch are actuated, a 
plurality of cells which are received by the same ATM 
switching unit and contain the same VPIs/VCIs are trans 
mitted from the same transfer line in this same ATM 
switching unit. 

[0004] By the way, a memory capacity employed in the 
ATM switching unit is limited. For this reason, in the line 
processing unit and the switch, the above-explained address 
converting process and routing process cannot be carried out 
while directly using a VPI (12 bits) and a VCI (16 bits) of 
a received cell. Therefore, the line processing unit converts 
the VPI/V CI of the received cell into 13-bit reduced infor 
mation (path identi?er) called as an ICID-A, and eXecutes 
the above-explained address converting process and routing 
process with employment of this ICID-A. 

[0005] Also, there are duplicated lines connected in the 
ATM switching unit in view of important factors of trans 
ferred data. In other words, lines connected in the ATM 
switching unit are constructed of a working line for a 
presently operable system and a protection line for a spare 
operation system, and cell transmission is carried out by 
employing this working line under normal condition, 
whereas when a failure happens to occur in this working 
line, this troubled working line is switched to the protection 
line so as to perform the cell transmission. 

[0006] FIG. 12 is a functional block diagram for showing 
an arrangement of a line processing unit (input line process 
ing unit) 1 containing a duplicated line in a conventional 
ATM switching unit. In this drawing, the line processing unit 
1 is arranged by an individual unit, a VCC table (common 
unit) 3, and an address converting unit 4 provided in the 
VCC table 3. The individual unit is constituted by a reducing 
unit ACT (action) connected to a working line WL, and a 
reducing unit SBY (standby) connected to a protection line 
PL. The VCC table (common unit) 3 is connected to the 
reducing unit ACT and the reducing unit SBY, respectively. 
Then, the VCC table 3 of the line processing unit 1 is 
connected to a switch 5. 
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[0007] Both the working line WL and the protection line 
PL transfer the same cell, and the same cell is entered via 
either the working line WL or the protection line PL to the 
reducing unit ACT and the reducing unit SBY. When a cell 
is inputted, both the reducing unit ACT and the reducing unit 
SBY convert a VPI/VCI stored in a header of this inputted 
cell into an ICID-A, and thereafter transmit the cell toward 
the VCC table 3. 

[0008] In this case, the cell entered into the reducing unit 
SBY corresponds to a spare cell, and therefore is not 
required unless a failure happens to occur in the working line 
WL. As a result, the cell sent out from the reducing unit SBY 
is forcibly discarded before being entered into the VCC table 
3 under such an initial condition that no failure happens to 
occur in the working line WL. Accordingly, only the cell 
sent out from the reducing unit ACT is inputted into the VCC 
table 3. As a result, the following problem can be avoided. 
That is, the spare cell will ?ow into the ATM switching unit, 
and thus may give the unnecessary processing workload to 
this ATM sustaining apparatus. 

[0009] On the other hand, the cell sent out from the 
reducing unit ACT is entered into the address converting unit 
4 of the VCC table. Upon receipt of the cell sent out from 
the reducing unit ACT, the address converting unit 4 con 
verts the ICID-A saved in the header of this cell into address 
information about a counter party, and then transfers the cell 
to the switch 5. Then, when the switch 5 receives the cell 
from the VCC table 3, this switch 5 performs the switching 
operation in accordance with the address information stored 
in the header of this cell. 

[0010] However, the above-described line processing unit 
1 of the conventional ATM switching unit owns the follow 
ing problems. That is, the presently available ATM switch 
ing unit is capable of connecting, for instance, 16 sets of 
lines at maXimum, and is provided with the reducing units, 
the total number of which is selected in accordance with a 
total number of lines to be connected in order to house the 
respective lines. The respective reducing units are connected 
to the VCC table 3. To simplify the structure of the presently 
available ATM switching unit, the duplicated line are set as 
follows: Only when the reducing unit SBY for connecting 
the protection line PL is installed adjacent to the reducing 
unit ACT for connecting the working line WL, the cell 
transferred to the protection line PL is forcibly discarded. In 
other words, the discarding process of the cell transferred to 
the spare cell line is carried out based upon the connecting 
position of the duplicated lines. 

[0011] For that reason, in such a case that the protection 
line PL is connected in such a reducing unit located apart 
from namely not located adjacent to the reducing unit for 
connecting the working line WL, the cell transferred via the 
protection line PL is not discarded before being entered into 
the VCC table 3, but would ?ow into the ATM switching 
unit. 

[0012] As a consequence, in the case that a user who 
presently uses a single cell line wants to duplicate the cell 
lines in the conventional ATM switching unit, such a reduc 
ing unit must be empty which is located adjacent to the 
reducing unit into which this single cell line has been 
connected. Also, when duplicated lines are newly set in the 
conventional ATM switching unit, two sets of reducing units 
located adjacent to each other should be empty. 
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SUMMARY OF THE INVENTION 

[0013] In vieW of the above-mentioned problems, the 
present invention has been made, and therefore, it is an 
object of the present invention to provide an ATM switching 
unit capable of discarding a cell transferred to a spare cell 
line irrespective of connecting positions of duplicated lines, 
and thus capable of more properly duplicating lines. 

[0014] To solve the above-described problems, an ATM 
sWitching unit of the present invention may employ the 
folloWing arrangernents: 

[0015] That is, an ATM sWitching unit according to a ?rst 
aspect of the present invention is comprised of: cell receiv 
ing means for receiving the same cells from tWo lines 
through Which the same cells are transferred; cell informa 
tion storing means for storing speci?c inforrnation indicative 
of a cell of a presently operable system into only the cell 
received from one line among the cells received by the cell 
receiving means, and for storing the speci?c information 
into only the cell received from the other line When a failure 
happens to occur in the one line; discarding means for 
receiving the cells from the cell inforrnation storing means 
to discard such a cell into Which the speci?c information is 
not stored; and transferring means for specifying an output 
path of such a cell Which is not discarded by the discarding 
means, and for transferring the cell to the output path. 

[0016] In accordance With the ?rst aspect of the present 
invention, When the failure does not occur in one line, the 
cell inforrnation storing means stores the speci?c informa 
tion into only the cell received from one line, Whereas When 
the failure happens to occur in one line, the cell inforrnation 
storing means stores the speci?c information into only the 
cell received from the other line, among the cells inputted 
into the cell receiving unit. Thereafter, the cell is entered into 
the discarding means. The cell discarding rneans discards 
such a cell into Which the speci?c information is not stored 
as the cell of the spare operation system. Thereafter, the 
transmission ring rneans transfers such a cell Which is not 
discarded by the discarding rneans, namely the cell of the 
presently operable system to the output path thereof. 

[0017] An ATM sWitching unit according to a second 
aspect of the present invention is comprised of: cell receiv 
ing means for receiving the same cells from tWo lines 
through Which the same cells are transferred; cell informa 
tion storing means for storing speci?c inforrnation indicative 
of a cell of a presently operable system into only the cell 
received from one line, among the cells received by the cell 
receiving means; and for storing the speci?c information 
into only the cell received from the other line When a failure 
happens to occur in the one line; discarding means for 
receiving the cells from the cell inforrnation storing means 
to discard such a cell into Which the speci?c information has 
been stored; and transferring means for specifying an output 
path of such a cell Which is not discarded by the discarding 
means, and for transferring the cell to the output path. 

[0018] In accordance With the ?rst aspect and the second 
aspect of the present invention, the cell discarding rneans 
discards the cell of the spare operation system based on the 
speci?c information stored in the cell. In other Words, the 
cell discarding process based on the connecting position of 
the duplicated line is not carried out. For that reason, the cell 
of the spare operation system can be discarded irrespective 
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of the connecting position of the duplicated lines. Accord 
ingly, since the process operation by the ATM sWitching unit 
for the cell of the spare operation system can be avoided, it 
is possible to prevent the unnecessary processing Workload 
from being given to the ATM sWitching unit. 

[0019] An ATM sWitching unit according to the ?rst and 
second aspects of the present invention is preferably 
arranged by that in the case that there are plural output paths 
of the cell Which is not discarded by the discarding means, 
the transferring rneans copies the cell to produce a plurality 
of copied cells, a total number of Which is determined in 
correspondence With a total number of the plural output 
paths, and transfers the plural copied cells to the plural 
output paths. With this, When the lines on the downstream 
side of the cell are duplicated, the cell can be sent to the 
respective lines. Also, the cell may be rnulti-cast. 

[0020] Also, an ATM sWitching unit according to a third 
aspect of the present invention is comprised of: a ?rst 
reception line connecting unit for connecting a reception line 
of a presently operable system; a second reception line 
connecting unit for connecting a reception line of a spare 
operation system, through Which a cell identical to a cell 
transferred through the reception line of the presently oper 
able systern is transferred; a transfer line connecting unit for 
connecting a transfer line through Which the cell is trans 
rnitted, the cell being inputted into any one of the ?rst 
reception line connecting unit and the second reception line 
connecting unit; detecting means for detecting a failure 
occurred in the reception line of the presently operable 
systern; cell inforrnation storing means for storing cell 
speci?c inforrnation indicative of the cell of the presently 
operable system into the cell inputted into the ?rst line 
connecting unit, and for storing the cell speci?cation infor 
rnation into the cell entered into the second reception line 
connecting unit instead of the cell entered into the ?rst 
reception line connecting unit When the failure occurred in 
the reception line of the presently operable system is 
detected by the detecting means; cell discarding means for 
receiving the cells from the ?rst reception line connecting 
unit and the second reception line connecting unit to discard 
such a cell into Which the cell speci?c information is not 
stored; and cell transferring means for transferring the cell of 
the presently operable system to the transfer line connecting 
unit based on transfer destination address information of the 
cell, Which has been stored in a header of the cell of the 
presently operable system, being equal to the cell not 
discarded by the cell discarding rneans. 

[0021] The ATM sWitching unit according to the third 
aspect of the present invention is preferably further corn 
prised of: judging means for judging Whether or not the 
transfer line connected in the transfer line connecting unit is 
equal to the transfer line of the presently operable system for 
constituting a duplicated line based on the transfer destina 
tion address information of the cell of the presently operable 
system; and second call transferring means for copying the 
cell of the presently operable system When the judging 
rneans judges that the transfer line connected to the transfer 
line connecting unit is equal to the transfer line of the 
presently operable system, and for transferring the dupli 
cated cell to a second transfer line connecting unit for 
connecting a transfer line of a spare operation system Which 
constitutes a pair together With the transfer line of the 
presently operable system. With this arrangement, the cells 
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having the same contents can be transmitted to the transfer 
line of the presently operable system, and also to the transfer 
line of the spare operation system on the transmission side 
of the ATM switching unit. 

[0022] Also, the ATM switching unit according to the third 
aspect of the present invention is preferably further com 
prised by that: in the ATM sWitching unit, there are provided 
a plurality of the transfer line connecting units; and the ATM 
sWitching unit is further comprised of: judging means for 
judging Whether or not the cell of the presently operable 
system should be transmitted to at least tWo transfer lines 
among the plurality of transfer lines connected to the plu 
rality of transfer line connecting units based upon the 
transfer destination address information of the cell of the 
presently operable system; When the judging means judges 
that the cell of the presently operable system should be 
transmitted to at least tWo transfer lines, specifying means 
for specifying a transfer line connecting unit for connecting 
at least tWo transfer lines; copying means for copying the 
cell of the presently operable system in correspondence With 
the number of transfer line connecting units speci?ed by the 
specifying means; and cell transferring means for transfer 
ring both the cell of the presently operable system and the 
cell copied by the copying means to the transfer line 
connecting unit speci?ed by the specifying means. 

[0023] Also, the ATM sWitching unit according to the third 
aspect of the present invention is preferably further com 
prised of: ?rst header converting means for converting both 
a virtual path identi?er and a virtual channel identi?er into 
?rst reduced information, the virtual path identi?er and the 
virtual channel identi?er being stored in the headers of the 
cells inputted into the ?rst reception line connecting unit and 
the second reception line connecting unit; second header 
converting means for converting the ?rst reduced informa 
tion stored in the header of the cell of the presently operable 
system into second reduced information produced by reduc 
ing the ?rst reduced information and the output path infor 
mation of the cell of the presently operable system; and third 
header converting means for converting the second reduced 
information stored in the header of the cell of the presently 
operable system into the transfer destination address infor 
mation of the cell of the presently operable system. 

[0024] With employment of the above-described arrange 
ments, both the virtual path identi?er and the virtual channel 
identi?er are converted into the ?rst reduced information, so 
that the memory capacity employed in the ATM sWitching 
unit can be reduced. Also, the ?rst reduced information and 
the output path information, Which are required to acquire 
the transfer destination address information of the cell, are 
reduced to the second reduced information. As a result, the 
memory capacity required to process the cells can be sup 
pressed. 
[0025] In accordance With the ATM sWitching unit of the 
present invention, the cell of the spare operation system can 
be discarded irrespective of the connecting positions of the 
duplicated lines. As a consequence, the lines can be dupli 
cated With higher ?exibility than that of the conventional 
ATM sWitching unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] A more complete understanding of the teachings of 
the present invention may be acquired by referring to the 
accompanying ?gures, in Which: 
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[0027] FIG. 1 is a schematic block diagram for indicating 
an entire arrangement of an ATM sWitching unit according 
to an embodiment mode 1 of the present invention; 

[0028] FIG. 2 schematically shoWs a structural diagram of 
an input line processing unit indicated in the ATM sWitching 
unit of FIG. 1; 

[0029] FIG. 3 is an explanatory diagram for explaining an 
ICID-D management table shoWn in FIG. 2; 

[0030] FIG. 4 is an explanatory diagram for explaining an 
IPT management table shoWn in FIG. 2; 

[0031] FIG. 5 is an operation explanatory diagram of the 
input line processing unit shoWn in FIG. 1; 

[0032] FIG. 6 schematically represents a structural dia 
gram of a common unit employed in an output line process 
ing unit shoWn in the ATM sWitching unit of FIG. 1; 

[0033] FIG. 7 is an operation explanatory diagram of the 
output line processing unit shoWn in FIG. 1; 

[0034] FIG. 8 is a schematic block diagram for indicating 
an overall arrangement of an ATM sWitching unit according 
to an embodiment mode 2 of the present invention; 

[0035] FIG. 9 schematically represents a structural dia 
gram of a common unit employed in an output line process 
ing unit shoWn in FIG. 8; 

[0036] FIG. 10 is an explanatory diagram for explaining 
a PMP path number management table shoWn in FIG. 9; 

[0037] FIG. 11 is an explanatory diagram for explaining a 
BMT management table shoWn in FIG. 9; and 

[0038] FIG. 12 is an explanatory diagram for explaining 
the conventional ATM sWitching unit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0039] Referring noW to draWings, various embodiments 
of the present invention Will be described. 

[0040] Embodiment 1 

[0041] First, an overall arrangement of an ATM sWitching 
unit according to an embodiment 1 of the present invention 
Will noW be explained. 

[0042] <Overall Arrangement of First ATM SWitching 
Unit> 

[0043] FIG. 1 is a schematic block diagram for represent 
ing an overall arrangement of an ATM sWitching unit 10 
according to the ?rst embodiment of the present invention. 

[0044] In FIG. 10, the ATM sWitching unit 10 is com 
prised of an input line processing unit (IN AIFSH) 11 for 
connecting a reception line, a sWitch (SW) 17 connected to 
the input line processing unit 11, a plurality of output line 
processing units (IN AIFSH) 18 each connected to the 
sWitch 17, and a control unit 24 for controlling operations of 
the input line processing unit 11, the sWitch 17, and the 
respective output line processing units 18. 

[0045] Then, a cell transfer apparatus (for instance, user 
terminal unit, another ATM sWitching unit (ATM-HUB, 
ATM router), and the like; not shoWn) is connected via the 
reception line to the input line processing unit 11 of the ATM 
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switching unit 10. On the other hand, another cell transfer 
apparatus (not shoWn) is connected to a transfer line to the 
output line processing units 18 of the ATM sWitching unit 
10. 

[0046] In this case, FIG. 1 represents the arrangement of 
this ATM sWitching unit 10 in such a case that a cell is 
transferred from a left side to a right side, as vieWed in this 
drawing, in a point-to-point manner. In an actual ATM 
sWitching unit, the input line processing unit 11 is further 
equipped With the arrangement of the output line processing 
unit 18, and also the output line processing unit 18 is further 
equipped With the arrangement of the input line processing 
unit 11. As a consequence, the ATM sWitching unit 10 may 
transfer the cells in the bidirectional manner. 

[0047] <Arrangement of Input Line Processing Unit> 

[0048] FIG. 2 is a structural diagram of the input line 
processing unit 11. As shoWn in FIG. 2, the input line 
processing unit 11 is constituted by an individual unit 11a, 
and a common unit 11b connected to this individual unit 11a. 
The individual unit 11a is constituted by a plurality of ports, 
or slots (not shoWn) for storing a plurality of reception lines, 
cell monitoring units 41 connected to the respective ports, 
and SCAMs 12a, 12b connected to the cell monitoring units 
41. On the other hand, the common unit 11b is arranged by 
a multiplexer (MUX) 13 connected to the respective SCAMs 
12a, 12b; an IVC unit 14 connected to the MUX 13; an IPT 
table 15 connected to the IVC unit 14; an IVT table 16 
connected thereto; an ICID-D management table 28 con 
nected thereto, an IDI management table 24 connected 
thereto; and also an APS (Automatic Protection System) 
managing unit 40. 

[0049] In FIG. 2, each of the cell monitoring unit 41 
monitors a state of a cell received from a port. In other 
Words, every time the cell is received, the cell monitoring 
unit 41 noti?es this cell reception to the APS managing unit 
40. In this case, for example, When a cell to be received is 
not received for a time duration longer than a predetermined 
time duration, the cell monitoring unit 41 noti?es this state 
to the APS managing unit 40. Also, the cell monitoring unit 
41 judges as to Whether or not a received cell contains an 
abnormal condition, and then noti?es this judgment result to 
the APS managing unit 40. Thereafter, the cell monitoring 
unit 41 transfers the cell to the SCAM 12a, or 12b connected 
to this cell monitoring unit 41. 

[0050] The respective SCAMs 12a and 12b oWn the same 
arrangements. NoW, explaining one SCAM 12a, the SCAM 
12a includes a reducing unit 26 in correspondence With a 
line to be connected thereto. It should be understood that 
FIG. 2 shoWs only a reducing unit 26a, and another reducing 
unit 26b, as the reducing unit 26 employed in the SCAM 
12a. The reducing unit 26a is connected to the port for 
connecting a Working line WL equal to a reception line of a 
presently operable system. The reducing unit 26b is con 
nected to another port for connecting a protection line PL 
equal to another reception line of a spare operation system. 
The ?rst-mentioned reducing unit 26a may constitute a 
reducing unit ACT, and the second-mentioned reducing unit 
26b may constitute a reducing unit SBY. 

[0051] In this case, the ATM sWitching unit 10 according 
to the embodiment 1 is capable of connecting 16 sets of lines 
at maximum in both the cell reception side and the cell 
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transmission side. Then, to the SCAM. 12a and the SCAM 
12b, 8 ports (slots) for connecting the reception lines are 
connected. It should be noted that the SCAM is capable of 
connecting 16 ports at maximum, and a connecting number 
of port may be arbitrarily selected from 2 to 16. It should 
also be noted that When 16 ports are connected to the SCAM 
12a, the other SCAM 12b is not required. 

[0052] Then, it is assumed that the above-described Work 
ing line WL is connected to an n-th (SHW=n) port among 
the 8 ports connected to the SCAM 12a, and the protection 
line PL is connected to an m-th (SHW=m) located apart from 
(namely, not adjacent to) the n-th port. Alternatively, these 
Working line WL and protection line PL may be connected 
to ports located adjacent to each other irrespective of the 
positional relationship betWeen the Working line WL and the 
protection line PL. 

[0053] The cells having the same contents transferred via 
either the Working line WL or the protection line PL are 
inputted via the ports and the cell monitoring units 41 to 
these reducing units 26a and 26b. As a result, the reducing 
units 26a and 26b receive an I-ICID-A from the APS 
managing unit 40 of the common unit 11b, and convert the 
I-VPI/VCT stored in a header of the cell entered from the 
cell monitoring unit 41 into an I-ICID-A. In this case, the 
I-ICID-A is a VPI (12 bits)/VCT (16 bits) stored in the 
header of the cell, namely a 13-bit path identi?er produced 
by reducing an I-VPI/VCI (Input-VPI/V CI). 

[0054] Also, the reducing units 26a and 26b accept from 
the APS managing unit 40, speci?c information (ACT 
information/SBY information) of a cell for indicating 
Whether this cell corresponds to the cell of the presently 
operable system, or the cell of the spare operation system. 
Then, the reducing units 26a and 26b store this speci?c 
information into the header of the cell inputted from the cell 
monitoring unit 41. That is, in the example shoWn in FIG. 
2, the reducing unit 26a stores the ACT information into the 
header of the cell, Whereas the reducing unit 26b stores the 
SBY information into the header of the cell. 

[0055] It should be understood that the speci?c informa 
tion of the cell is not applied to the cell inputted to the 
reducing unit 26 for connecting a not-duplicated line. There 
after, each of the reducing units 26 (reducing units 26a, 26b) 
sends the cell With the header into Which the IICID-A has 
been stored to the MUX 13. 

[0056] The MUX 13 of the common unit 11b receives the 
cells from the SCAMs 12a and 12b, and then transmits the 
cell to the IVC unit 14. The IVC unit 14 receives the cell 
from the MUX 13, and converts the I-ICID-A stored into the 
header of this cell into address information of a counter party 

(transfer destination). 
[0057] The IVC unit 14 is integrally formed by a convert 
ing circuit for performing a cell header converting operation, 
and a processor apparatus for executing a ?rmWare used to 
perform a setting operation related to this cell header con 
verting operation. Upon receipt of the cell from the MUX 
13, this IVC unit 14 ?rstly converts the I-ICID-A stored in 
the header of this cell into an ICID-D. 

[0058] In this case, the ICID-D implies intermediate 
header information produced by reducing the I-ICID-A. In 
other Words, the processor apparatus for constituting the 
IVC unit 14 fetches a speci?c ICID-D from the ICID-D 
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management table 28 and the IPT management table 29 by 
executing the ?rmware, and then sets this fetched ICID-D to 
the IPT table 15. 

[0059] FIG. 3 is an explanatory diagram for explaining a 
content of the ICID-D management table 28. In FIG. 3, the 
ICID-D management table 28 is a bit map table into Which 
set/unset (use/unused) information as to a plurality of ICID 
Ds has been stored. That is, a plurality of columns corre 
sponding to a plurality of ICID-Ds are contained in the 
ICID-D management table 28, and 1-bit data indicative of 
set/unset information about the relevant ICID-D is stored 
into each of these columns. In this case, “1” is set as to the 
set ICID-D, and “0” is set as to the unset ICID-D. 

[0060] FIG. 4 is an explanatory diagram for explaining a 
content of the IPT management table 29. In FIG. 4, into the 
IPT management table 29, a plurality of ICID-Ds corre 
sponding to I-ICID-As are stored. Both the IPT table 15 and 
the IVT table 16 are tables used in a header converting 
process executed by the converting circuit of the IVC unit 
14. 

[0061] Before a cell is inputted into the IVC unit 14, the 
processor apparatus of the IVC unit 14 receives path infor 
mation (I-ICID-A: 13 bits) of the cell and a slot number 
(number of port for receiving this cell: 4 bits) from the APS 
managing unit 40. As a result, the processor apparatus of the 
IVT unit 14 reads ICID-D corresponding to I-ICID-A, and 
the slot number from the IPT management table 29, and sets 
these ICID-D and slot number to the IPT table 15. Subse 
quently, the processor apparatus of the IVC unit 14 sets “1” 
corresponding to ICID-D read from the IPT management 
table 29 into the ICID-D management table 28. 

[0062] Thereafter, When another cell is entered into the 
IVC unit 14, the converting circuit of the IVC unit 14 judges 
as to Whether or not the ACT information is stored into the 
header of this cell. In such a case that the ACT information 
is stored in the header of the cell, the converting circuit of 
the IVC unit 14 judges that the present cell is a cell of the 
presently operable system. To the contrary, in the case that 
the SBY information is stored in the header of the cell, the 
converting circuit of the IVC unit 14 judges that the present 
cell is a cell of the spare operation system. 

[0063] Then, the converting circuit of the IVC unit 14 
discards the cell of the spare operation system based on the 
above-described judgment result. As a consequence, it is 
possible to avoid such a problem. That is, the cell of the 
spare operation system may ?oW into the sWitch 17 and the 
output line processing unit 18, so that unnecessary process 
ing Workloads are given to the IVC unit 14, the sWitch 17, 
and the output line processing unit 18. 

[0064] Next, the converting circuit of the IVC unit 14 
reads ICID-D set to the IPT table 15, and converts I-ICID-A 
stored into the header of such a cell Which is judged as the 
cell of the presently operable system, into this ICIDD. As a 
result, 17-bit path information constructed of IICID-A and 
the slot number may be reduced to 13-bit ICIDD. Then, the 
cell into Which this 13-bit ICID-D has been stored is 
transmitted to the IVT table 16. 

[0065] Subsequently, When the cell is entered from the IPT 
table 15 to the IVT table 16, the converting circuit of the 
IVC unit 14 acquires O-ICID-A corresponding to ICID-D 
stored in the header of this cell from an O-ICID-A manage 
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ment table (not shoWn). Next, the converting circuit of the 
IVC unit 14 converts ICID-D stored in the header into the 
acquired O-ICID-A. In this case, O-ICID-A corresponds to 
a 13-bit path identi?er produced by reducing VPI/VCI 
(O-VPI/VCI: Output-VPI/VCI) on the transmission side of 
a cell. 

[0066] On the other hand, the converting circuit of the IVC 
unit 14 acquires TAG-A corresponding to ICID-D stored 
into the header of the cell from a TAG-A management table 
(not shoWn). Subsequently, the converting circuit of the IVC 
unit 14 stores the acquired TAG-A into the header of the cell. 
In this case, TAG-A corresponds to information (routing 
information of sWitch 17) for specifying the output line 
processing unit 18 to Which such a cell should be transferred, 
and this cell is inputted into the sWitch 17 (see FIG. 1). 

[0067] Also, the converting circuit of the IVC unit 14 
acquires TAG-B corresponding to TAG-A stored into the 
header of the cell from a TAG-B management table (not 
shoWn either). Subsequently, the converting circuit of the 
IVC unit 14 stores the acquired TAG-B into the header of the 
cell. In this case, TAG-B corresponds to information about 
a port for connecting a transfer line through Which the 
relevant cell is transmitted. 

[0068] As previously explained, since the header convert 
ing process is carried out by the IVC unit 14, O-ICID-A, 
TAG-A and TAG-B are stored into the header of the cell, 
Which constitute the address information of the counter 
party. Thereafter, this cell is inputted into the sWitch 17. 

[0069] The APS managing unit 40 corresponds to such a 
function realiZed by executing a ?rmWare stored in a 
memory (not shoWn) by Way of a processor apparatus (not 
shoWn). Upon receipt of such a noti?cation that a cell is 
received from each of the cell monitoring unit 41 of the 
individual unit 11a, this APS managing unit 40 applies 
I-ICID-A to the reducing unit 26 connected to this cell 
monitoring unit 41. At this time, When the cell managing unit 
41 Which has received the cell is connected to either the 
reducing unit 26a or the reducing unit 26b, the ASP man 
aging unit 40 supplies the speci?c information of the cell to 
either the reducing unit 26a or the reducing unit 26b. 

[0070] Also, upon receipt of such a noti?cation that the 
cell is received from the cell monitoring unit 41, the APS 
managing unit 40 speci?es the port through Which this cell 
is received, and then supplies I-ICID-A and a slot number 
(port number) to the IVC unit 14, Which correspond to this 
cell. 

[0071] In the case that the APS managing unit 40 receives 
the beloW-mentioned noti?cation from the cell monitoring 
unit 41 connected to the reducing unit 26a, the APS man 
aging unit 40 recogniZes that a failure happens to occur in 
the Working line WL, and thus sWitches the troubled Work 
ing line WL to the protection line PL. That is, such a fact that 
a cell to be received is not yet received during a time 
duration longer than a predetermined time duration is noti 
?ed to this APS managing unit 40, or such a fact that an 
abnormal condition happens to occur in a cell is noti?ed to 
this APS managing unit 40. 

[0072] In other Words, the APS managing unit 40 executes 
a self setting operation such that the reducing unit 26a is set 
as the reducing unit SBY and the reducing unit 26b is set as 
the reducing unit ACT. Thereafter, upon receipt of such a 



US 2002/0075798 A1 

noti?cation that a cell is received from the cell monitoring 
unit 41 connected to the reducing unit 26b, the APS man 
aging unit 40 supplies I-ICID-A and ACT information 
corresponding to this received cell to the reducing unit 26b. 
On the other hand, upon receipt of such a noti?cation that a 
cell is received from the cell monitoring unit 41 connected 
to the reducing unit 26a, the APS managing unit 40 supplies 
I-ICID-A and SBY information corresponding to this 
received cell to the reducing unit 26a. As a result, the cell 
transferred via the protection line PL may flow into the ATM 
sWitching unit 10 instead of the cell transferred via the 
Working line WL, and then may be sent out from the ATM 
sWitching unit 10. 

[0073] FIG. 5 is a diagram for representing an eXample of 
operations of the IVC unit 14. As indicated in FIG. 5, the 
cells sent out from the respective reducing units 26a and 26b 
are entered via the MUX 13 and the IVC unit 14 to the IPT 
table 15. As a result, in this IPT table 15, the cell of the spare 
operation system, Which is sent out from the reducing unit 
26b, is discarded, and I-ICID-A stored in the header of the 
cell of the presently operable system, Which is sent out from 
the reducing unit 26a, is converted into ICID-D. 

[0074] Then, the cell of the presently operable system is 
inputted into the IVT table 16, ICID-D stored in the header 
of this cell is converted into O-ICID-A, and further both 
TAG-A and TAG-B are added to the header thereof. There 
after, the cell is entered into the sWitch 17. 

[0075] It should be understood that in the embodiment 1, 
after the cell of the spare operation system is discarded, 
I-ICID-A is converted into ICID-D as to the cell of the 
presently operable system in the IPT table 15. Alternatively, 
this ATM sWitching unit may be arranged in such a manner 
that after I-ICID-A is converted into ICID-D With respect to 
the cell of the presently available system and the cell of the 
spare operation system, the cell of the spare operation 
system may be discarded. 

[0076] <Structure of SWitch> 

[0077] When the cell is inputted from the IVC unit 14 to 
the sWitch 17 shoWn in FIG. 1, this sWitch 17 sends this 
input cell to any one of the plural output line processing 
units 18 based on TAG-A stored in the header of this cell. 

[0078] <Arrangement of Output Line Processing Unit> 

[0079] As indicated in FIG. 1, each of the output line 
processing units 18 is constituted by a common unit 18a 
connected to the sWitch 17, and an individual unit 18b 
connected to the common unit 18a. The common unit 18a is 
constructed of an SC unit 19 connected to the sWitch 17, an 
APT table 20 connected to the SC unit 19, and a demulti 
pleXer (DMUX) 22 connected to the SC unit 19. On the other 
hand, the individual unit 18a is arranged by a plurality of 
OVC units 23 each connected to the DMUX 22. Then, each 
of the OVC units 23 oWns a plurality of ports for connecting 
a plurality of transfer lines. 

[0080] FIG. 6 indicates a structural diagram of the com 
mon unit 18a. In FIG. 6, the SC unit 19 produces a cell of 
the spare operation system from the cell of the presently 
operable system, Which is received from the sWitch 17, and 
sends out each cell to the DMUX 22. In other Words, When 
the cell is received from the sWitch 17, the SC unit 19 
speci?es such a protection line PL on the transmission side, 
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Which may constitute a paired line With respect to the 
Working line WL on the transmission side, through Which 
this cell is sent out. Subsequently, the SC unit 19 copies this 
cell, and stores information about a port for connecting the 
protection line PL on the transmission side into a header of 
the copied cell. Then, both the cell received from the sWitch 
17 and the copied cell are sent to the DMUX 22. 

[0081] Concretely speaking, the APT table 20 indicated in 
FIG. 6 stores TAG-B and O-ICID-A of the cell Which is 
transmitted to the protection line PL on the transmission side 
in correspondence With TAG-B and O-ICID-A of the cell 
sent to the Working line WL on the transmission side. Upon 
receipt of the cell from the sWitch 17, the SC unit 19 eXtracts 
TAG-B and O-ICID-A from the header of this cell, and then 
reads TAG-B and O-ICID-A of the protection line PL on the 
transmission side corresponding thereto. 

[0082] Next, the SC unit 19 copies the cell received from 
the sWitch 17, and stores TAG-B and O-ICID-A read from 
the APT table 20 into the header of the copied cell. There 
after, the SC unit 19 transmits both the cell received from the 
sWitch 17 and the copied cell to the DMUX 22. 

[0083] It should also be understood that When the relevant 
TAG-B and O-ICID-A cannot be detected from the APT 
table 20, the SC unit 19 may recogniZe that the transfer line 
of this cell is not duplicated (namely, only one line), and may 
send out the cell received from the sWitch 17 to the DMUX 
22. 

[0084] Upon receipt of the cell from the SC unit 19, the 
DMUX 22 sends out the cell to the OVC unit 23 having the 
port corresponding to the TAG-B stored in the header of this 
cell based upon this TAG-B. 

[0085] FIG. 7 is a structural diagram of the individual unit 
18b (OVC unit 23) employed in the output line processing 
unit 18. In FIG. 7, the OVC unit 23 includes a plurality of 
restoring units 31, the total number of Which corresponds to 
a total number of ports for connecting transfer lines oWned 
by the oWn OVC unit 23. Each of the restoring units 31 is 
connected to any one of the transfer lines via the port. Then, 
the cell sent from the DMUX 22 is inputted into the restoring 
unit 31 connected to such a port corresponding to TAG-B 
stored in the header of this sent cell. 

[0086] When the cell is entered from the DMUX 22 into 
the restoring unit 31, the restoring unit 31 converts 
O-ICID-A stored in the header of this cell into O-VIP/VCI. 
Also, both TAG-A and TAG-B are deleted from the header. 
Thereafter, the cell is sent to the transfer line via the port 
connected to the relevant restoring unit 31. As a conse 
quence, the cell is transferred to a transfer apparatus (not 
shoWn) connected to the ATM sWitching unit 10. 

[0087] In the case that the transfer line of the cell is 
duplicated as the Working line WL and the protection line 
PL, the cells having the same contents are sent out from the 
respective lines PL and WL in accordance With the above 
eXplained arrangement of the output line processing unit 18. 

[0088] <Advantages of Embodiment 1> 

[0089] In accordance With the ATM sWitching unit 10 of 
the embodiment 1, the ACT information is stored by the 
reducing unit 26a into the header of the cell transferred 
through the Working line WL, Whereas the SBY information 
is stored by the reducing unit 26b into the header of the cell 



US 2002/0075798 A1 

transferred via the protection information. Thereafter, the 
processor apparatus of the IVC unit 14 judges as to Whether 
or not the ACT information has been stored in these cells, 
and discards such a cell Which does not contain the ACT 
information, but contain the SBY information. 

[0090] As previously described, since the discarding pro 
cess operation for the cell of the spare operation system is 
carried out by the IVC unit 14 based on the ACT informa 
tion/SBY information, such a cell of the spare operation 
system can be discarded Without the beloW-mentioned set 
ting operation. That is, the reducing unit for connecting the 
protection line PL is provided adjacent to the reducing unit 
for connecting the Working line WL, Which is performed in 
the conventional ATM sWitching unit. 

[0091] In other Words, in accordance With the ATM 
sWitching unit 10 of this embodiment 1, the transfer lines 
can be duplicated and further the cell of the spare operation 
system can be discarded irrespective of the positional rela 
tionship betWeen the reducing unit 26a for connecting the 
Working line WL and the reducing unit 26b for connecting 
the protection line PL. As a result, in such a case that tWo 
lines cannot be connected to the reducing units located 
adjacent to each other, the folloWing conventional problem 
does not occur. That is, in this case, the cell of the protection 
line PL Will ?oW through the sWitch and the like. 

[0092] Also, in accordance With the ATM sWitching unit 
10 of the embodiment 1, since both I-ICID-A and the slot 
information required to specify O-ICID-A (O-VPI/VCI) of 
the cell are reduced to ICID-D on the basis of the IPT table 
15, it is possible to avoid such a problem that the memory 
capacity of the common unit 11b is largely increased. 

[0093] Moreover, in the conventional ATM sWitching unit 
1, the lines are duplicated by setting the positions of the 
reducing units for connecting the Working line WL and the 
protection line PL. To the contrary, in the ATM sWitching 
unit 1 of the embodiment 1, since the positions of the 
Working line WL and the protection line PL need not be 
speci?ed, the lines can be duplicated in unit of the connec 
tion (VPI/V CI unit). As a consequence, this ATM sWitching 
unit 10 can easily accept the line duplication requests made 
by the user With higher ?exibility. 

[0094] Embodiment 2 

[0095] Next, a description Will noW be made of an 
embodiment mode 2 according to the present invention. 
FIG. 8 schematically indicates an overall arrangement of an 
ATM (Asynchronous Transfer Mode) sWitching unit 10a 
accomplished in accordance With the embodiment 2. FIG. 8 
represents such an arrangement of the ATM sWitching unit 
10a that a cell is transferred from a left side to a right side, 
as vieWed in this draWing, in a point-to-multipoint (P to MP) 
manner. It should be understood that since the ATM sWitch 
ing unit 10a according to the embodiment 2 oWns the 
substantially same arrangement as that of the ATM sWitch 
ing unit 10 according to the embodiment 1, a different point 
thereof from the embodiment 1 Will noW be explained and 
a common point betWeen them is omitted. 

[0096] In FIG. 8, it is noW assumed that the same cells are 
received via the Working line WL and the protection line PL 
by the ATM sWitching unit 10a. As a result, these cells are 
inputted into the reducing units 26a and 26b (see FIG. 2) of 
the SCAIM 12. Thus, I-VPI/V CI stored into the header of 
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each cell is converted into I-ICID-A, and further either the 
ACT information or the SBY information is applied thereto. 
Thereafter, each of the cells is transmitted via the MUX 13 
to the IVC unit 14. 

[0097] When the respective cells are inputted into the IVC 
unit 14, the cell of the spare operation system (namely, cell 
sent from reducing nit 26b) is discarded, and I-ICID-A 
stored in the header of the cell of the presently operable 
system (namely, cell sent from reducing unit 26a) is con 
verted into ICID-D based on either the ACT information or 
the SBY information stored in the header of the cell. 
Thereafter, the cells are transferred to the IVT table 16. 

[0098] Different from the embodiment 1, ICID-D stored in 
the header of the cell is converted into ICID-B in the IVT 
table 16, and this ICID-B corresponds to a path identi?er 
used to multi-cast the cell from a plurality of transfer lines. 
In this case, if more than tWo sets of output line processing 
units 18 are provided Which are required to receive the cell 
entered into the IVT table 16, then the cell is copied and 
ICID-D stored in the header of each cell is converted into 
ICID-B. Subsequently, TAG-C is stored into the respective 
headers of these cells, and this TAG-C corresponds to 
speci?c information of such an output line processing unit 
18 to Which the cell should be transferred. Then, the respec 
tive cells are transferred to the sWitch 17. 

[0099] Upon receipt of a cell from the IVC unit 14, the 
sWitch 17 transfers the cell to the output line processing unit 
18 corresponding to TAG-C stored in a header of this 
received cell in accordance With this TAG-C. When the cell 
is entered into the common unit 18a in the output line 
processing unit 18, the SC unit 19 of the common unit 18a 
executes the folloWing process operation. FIG. 9 is a 
structural diagram of the common unit 18a according to the 
embodiment 2. In FIG. 9, the common unit 18a includes a 
BMT table 21, a P-MP path management table 32, and a 
BMT management table 33, Which are connected to the SC 
unit 19, different from the arrangement of the common unit 
18a in the embodiment 1. 

[0100] FIG. 11 is an explanatory diagram for explaining a 
content of the P-MP path management table 32. As indicated 
in FIG. 11, the P-MP path management table 32 is a bit map 
table formed by that bits for specifying ports capable of 
connecting lines connected to the output line processing unit 
18 have been stored in the order of the port numbers. In such 
a case that a multi-cast is designated to a cell (namely, 
ICID-B is stored in header of cell among a plurality of bits 
stored in the P-MP path management table 32, “1” is set to 
such a bit corresponding to a port to Which this multi-cast 
cell is transmitted, Whereas “0” is set to such a bit corre 
sponding to a port to Which no multi-cast cell is transmitted. 

[0101] When a multi-cast is designated to a cell received 
by the ATM sWitching unit 10a, the SC unit 19 retrieves this 
P-MP path management table 32 so as to judge Whether or 
not there is such a port from Which the cell is sent out 
(namely, Whether or not bit of “1” is present). Subsequently, 
When the SC unit 19 judges that there is the port from Which 
the cell is sent out, the SC unit 19 reads this bit map and 
stores the read bit map into the EMT management table 33. 

[0102] FIG. 12 is an explanatory diagram for explaining 
a content of the EMT management table 33. In FIG. 12, a 
bit map read from the P-MP path management table 32 is 






